Adipose tissue proteomic analysis in ketotic or healthy Holstein cows in early lactation.
Ketosis is a major metabolic disorder of high-yielding dairy cows during the transition period. Although metabolic adaptations of the adipose tissue are critical for a successful transition, beyond lipolysis, alterations within adipose tissue during ketosis are not well known. The objective of this study was to investigate the adipose tissue proteome of healthy or ketotic postpartum cows to gain insights into biological adaptations that may contribute to disease outcomes. Adipose tissue biopsy was collected on 5 healthy and 5 ketotic cows at 17 (±4) d postpartum and ketosis was defined according to the clinical symptoms and serum β-hydroxybutyrate (BHB) concentration. Morphology micrographs stained by hematoxylin-eosin (HE) showed that adipocytes were smaller in ketotic cows than in healthy cows. The isobaric tag for relative and absolute quantification (iTRAQ) was applied to quantitatively identify differentially expressed proteins (DEP) in the adipose tissue. We identified a total of 924 proteins, 81 of which were differentially expressed between ketotic and healthy cows (P-values < 0.05 and fold changes >1.5 or <0.67). These DEP included enzymes and proteins associated with various carbohydrate, lipid and amino acid metabolism processes. The top pathways differing between ketosis and control cows were glycolysis/gluconeogenesis, glucagon signaling pathway, cysteine and methionine metabolism, biosynthesis of amino acids and the cGMP-PKG signaling pathway. The identified DEP were further validated by Western blot and Co-immunoprecipitation (Co-IP) assay. Key enzymes associated with carbohydrate metabolism such as pyruvate kinase 2 (PKM2), pyruvate dehydrogenase E1 component subunit α (PDE1α), lactate dehydrogenase A (LDHA), phosphoglucomutase 1 (PGM1), 6-phosphofructokinase 1 (PFK), were upregulated in ketotic cows. The expression and phosphorylation state of critical regulators of lipolysis such as perilipin-1 (PLIN1) and hormone-sensitive lipase (HSL) were also upregulated in ketotic cows. Furthermore, key proteins involved in maintaining innate immune response such as lipopolysaccharide binding protein and Regakine-1 were downregulated in ketotic cows. Overall, data indicate that ketotic cows during the transition period have altered carbohydrate, lipid metabolism and impaired immune function in the adipose tissue. This proteomics analysis in adipose tissue of ketotic cows identified several pathways and proteins that are components of the adaptation to ketosis.